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m m w 

[0001] mitmmmmm:ffmRx:^^(Dm^mmi^mu mut^%n}^mc 

[0002] 7&^. ^mi^m^(Dmmm^t(Dm^^^^. mm&mmicmti^it^^mi^^m 

(DMM^W(Dm^t^^^Mznt>flX^^^o ^(D^X-h. SiO . TiO . Al O . Ta O 

2 2 2 3 2 

. MgO. ZrO . HfO . (Ba,Sr)TiO . SrTiO fj:t^(Dmmm.i^mtm. Pb(Zr,Ti) 

5 2 2 2 3 

o . srBi Ta o . Bi Ti o /j:if(Dmmmi^mi[:m^hti:^mm^mm-r^m\a-i 

3 2 2 9 4 3 12 

oi^mRn^mmi^mtm^^xnmmm^'^ti^'tii&r-r^o 
[0003] me^oit^ticoigTfi. mnKm\^^^ri^mmm(D:^mT^Ui^^mi'^o met 

< thm-^mm<D ^mi^^^^^i:^^\:i^\.x\^ ^< ^ti^^nxv ^<d ^ <Dm 

<—w^(D^mm'T'^^t^i^^i)^^mc^-^i.x\^^:6t^K.hn^. -^lt. ^mmn 

m^i^mmfi^^o ^m^+^^£mm<D^m^^^t^^^^m\^^xmm'rtii'f. 
m(D^mm^^ts^^^^^m\^^xf^m-rM. nn^^m^^^^'o. #40^^-7^^^^ 
#^ggfflu-c*5ej-f . *fc, nM(Dmn-h:i(D^m7^u^nm,\.fcmm.m^tfj:^x 

[0004] ^^^(DCVDmtm. M;t{iPb(Zr.Ti)0 (J^Tx PZTi:#-r)5^^fl;#:|i'fbi|^iC*5 

3 
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Pb(thd) , Zr(dmhd) , Ti(i-PrO) (thd) ^?l.-e@f$:-efe-5fcJ6> xh^tK 

2 4 2 2 

[0005] ^mm(Dmmn. ±§&^M^m(D^»mM.^m^i-^h<D-vh^. mit:ff:^mmw\ 

[0006] :^mm<Dm^mmfmmm:t7mii. m^mmmmmn^mti^tcmn^^. i^^^^f 

mmm±imm\^xRm^^^ m^±im^tmmm^mmi-^:^mK^\^^x. m 

mwLt-r^o mit^^:^(Dmmp\^:d^6o%^mxh^t. mmxmi^x'o]}—^mm7!)^ 

[0007] :^mm(Dm<\:.^mmmm^m-i^tc. mitm^mmP^^mthtcWM^^. ^ 
^mvxit^n.n^^mm:x:h^s.jt^mp^Knm:^ti^mmimm±imi^\^xsi 
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[0008] ±wMmf^m:ix^mimmmnm:)fmicis\,^x. ^mm(Dmmyx=^-^:^i^isn 

■^p^K:i^n^mit:ff:^m.mp\^i^eo%^mxh^t. mrnxm^x^v—^^mm^^ 

[0009] ±umitmnmmm:f7mx:^^Xs m^:ff:^^m^^ti^^u-:fu—ht(Dm^^ 
mi<fhtif^^::^m^<t^^^mvxRjt^^\f^i,zm'^-t^:it^w^t-r^o 

[0010] ±l5;^^?S14'fb#^^s^ v'-Yi?-:/!^— h^^A^n'5^(^i^)|s|-:;5f>?>:as@fMoil^ 

2 2 

[0012] ±IE^iryT;«f;^^L-C. ^V^-U. TfVzii/^ ^ir^^, ^^)':fVyii^hm\tML 
[0013] ±|ES®^bT. Pt, Ir, Rh, Ru, MgO, SrTiO , IrO , RuO > SrRuO , :S.t^L 
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aNiO ^^hmittlfcmTb^htH^&^^m V ^^r^JiW^bV ^o 

[0014] ±n&mimmmmm:)7mi,z.:3rs\,^xit. mitmnmmmmti.Xs sio . Tio . ai 

2 2 

p . Tap . MgO. ZrO . HfO . (Ba,Sr)TiO . :S.tJ«SrTiO A^hmittlfc'^mm 

2325 22 2 3 

Pb(Zr,Ti)0 . SrBi Ta O . :S.r>'Bi Ti O ;6^lbil^^i^fc5t^li#:^'^^: 

3 2 2 9 4 3 12 

[0015] ±IS^^Iii^^m»l5t;^jfelci:i3V>T, Mig-r5^^bi^^l^4^O0f^cDjm^^;aS£=K 

[0016] ;*:^i^(^^<b«^^mmit^©{i. mimnmmmm^uitvtmn:^:^. 

[0017] ±IE:^;^fgt£>fl::^^;6s*nf|&^S?ril;tTV >5r t^#m^i-Sc ro;;?f;^?§tt'fk# 
[0018] :^mm'<^^tiit. _h|SUfcJ:5lc, ii#^?5^»fiJ^co^'fb;«f:^S:>lV>5::^l::j;i9. ^ 

[0019] ^^mm^M-i. m'^(Dmm^&\^fj:^^oti:mt^^mmm^%:m\^^x^m:-r 

m^(Dmit-^:^m^m^^±.n^xm:m.^m-r^:Lt\^^^. =^\i°'^^^^-r^^j^^tm 

\zMKLxmit^nm(Dm:T^\zm\^^m-h^x^^(Dx^ ^mxw^m^tvkM^ 
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[0021] skTs ^mM<DmM<DMmimi:>^m^mmmm(D-'mM^^-rmi^mm 

\^x\^^fctK :^mmxn. ->^rp—-^u^h3tm^^5t<DmK:ff^mmt^^4^ 
nn. f§:^^p^^:i(D:ffp.f^m\^^^^mvxi^^^--:^u—hiz.mA-r^o ^<d^^ 
mmt^^i^. MK.i-t:ff:^nmxh-:>xh^\^\ mt^7tm^^5t<Dm(Dm^6 

•&^'^n\^o^xo\zm^^^x\^^, 
[0023] ±iB:^;^fgt4{b#^4t^{^. m^mimmm.. ^^^ximm^ 
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[0024] i^T. -hlE#«^^^t;ioVNTl¥*EBmigf -So 

f^^\.^i:\^um^mcf\.x\^^, 
[0027] ±Mm%^:^TJ^itK]:^^'^2t(Dm\^nnhtifd±tim^^^ 

[0028] ^-^^Sfi, /■^/^yvl;a5|^^tb;^^-Cv^^@aW6(cj;i9^'f^i^7}^^gg§^^;5ir*{;l. 

a^-hP— ^(m^-fr-f )^^b-C-^ti.^'ti.— o<D;;?/;^ 

a*S^tl.Tv^So WL-^^s^xm—\^m.-^^fixmhfhfzM^iS:^\t. iJ:^mm\:. 
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[0029] ^-^^s-^f^i, mi[::^^mf}^^Wi^^ti^mm{z.i]m^tifcmit:ffy<>ts mt^i 
[0030] ^(D:^^f^mt^^4Rxj^mwenYCTm^xm^^^tix\^^xhx<. ^m^(Dv 

CR^^^^yhi-i.fzfc(DV'^i^XWj:<'K(Dt^^:^^y<^y^^^/}^mm^tfJ^^ 

[0031] :ff:^m^^5tt^-r'p-'yu-h3t(Dm\^mnc:ff:^mmt^m4\zi^, m^-^^^ 
<Dmm^^no^vy^y^tm^^5(D2^m\z.wLnx^'oxhx\\ :L(D/w^<DTm 

[0032] %it^7\^\-t. mMWi^%isib%i\:M (El^iir-f ) i;as^ig$;^^Tv^§„ r.tD^'fb 

^w,Pfm^um^xumvx.^\VT-^:^\^iiy)m\:n\zMJ^i:D\^^ 

is:^^m-^^^-^Wi^-t^:Ltif^x^^X3\z.m^^r\.x\-^^o z.cDmt'^x^-t. 
mm^im(om^\t^m^. nw-m:^i!)mm(Dm^\-m.i^(omPtm^m:.^\.xm. 

f^<. mm\^is:=^^^^xfdo. mm.Wi:m.m^^k.fzy)y.},^m.'^^^^xfz.<o\.x. 



wo 2005/020311 



8 



PCT/JP2004/012180 



[0033] ±|SLfcj;9{-, ;*:^P>^<^»^^atSe«. 0*U<(iRtt]?i^^(DSJ^:^2^^b 

m^mtRft^mr:ff(DmmmmiiLW:t(Dmx^^ g mm^'r^fc^(D^^^m 

mm(D^^m^\^^^^xmm^ti^^oKm^^tix\^^^o 
[0034] tz^x\ MocvDmm(DcvDmK^^mm±i<mm^mm'r^m^. 

[0035] mi(Dmmm7^mm^m^\ :^mm<Dm^:f7^i:^Mm-rtn-t. wMmti.x(D^ 

m^mit^^s m^it. mi^mntVXPUUPM) . ZKDMHD) . Tia-PrO) (dp 

2 4 2 

M) t:m\^^xno^mm^mpzT(DcvD^m'^. mi^mnti^xBaiiDPM) , src 

2 2 

DPM)^. Ti(i-PrO)^(DPM)^?rffl V ^T^T934l^«^MST(DCVD^m;6S-5XtgTfe 
^t^C. Cu. Al^Op^iJ'/Ha^ffii^^^ibfc^^^. TiN, TaN. ZrN. VN, N 
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2 3 

[0036] ^^mx-it. nm-r^^i^. mi^xi-t^wx-h^m.n^m\^\ :i(D!WM^i}mmt 

[0037] :^mm(Dm(omm(Dmm\^xi^nt. mi\^7jk-rmi-^^5tiy^v-'-^u—h3t(Dm 
\zniirhti-ft:ff:^mmt^&L4tvxmm-t^±mm^^^m^fcmw^m v \ ^ 

^(D^Hm^mm^^H. 8xio"V— 1. 28xio~W(D^mxhti\t.mM(D^:^fB 

Tbmm^^^j^'o. mm(D±m^^^7^^^n^^t^^x^^(Dx\ i^m^^m^<n\^\ 
;o^o, m^mm^it. v-i^^mmmm. ^ms.mwmmm. ^M^^mEtm)^\^ 
±^-^^:z.tt^x^^o mm(op^mmmm-d^4. sxio-w^mxh^t. ^mun 

[0038] i^xf\.it. mm-r^mitmm^'p(Dm'^(om^if)mmv'^-r\ ^mm^m 
[0039] ±iELfcj;5ne«^^^-r5:*:^0^t::j;n«, mrnxf^ih^^m-r^^tr^x^^, M 
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[0040] ur. mii^7T^'tmmmmmm^m\^^x:^mm(7)mmmm^miz.'^\^\ mocv 
MMm 1 

[0041] mi^W.P[<DPHthd) , Zr(dmhd) , Ti(i-PrO) (thd) ^■^tl-?;n.xh^fcKn:7^:/( 

2 4 2 2 

mmu ^w-etc-fkufcc ^i\:,L-x'Shtifcmn^:^^mw6^mvx:^:^m^^5^ 
h^^m (soosccm) tm^u i^^^x:L(Dm^:ff^^:^y^mmt^^4^mxi^^^ 

JBEL/Co — SJ^?^(il33. 3Pa— 3999PaaSi;if|ffi$ttS(D-C\ 

2 

(D^^mxnt>ti^o 

[0044] ±ISS^iUT«. Si_bJ3:f^^$tbfcBg?^bSiO M^®(^T^«ffi;65j^feM^tL 

2 

fcS^^>ffiV^/Co w(DT§l5m^<tbTfi. Ft, Ir, Rh, Ru, MgO. SrTiO . IrO . R 

3 2 

uO . SrRuO . LaNiO f3:t'(DXo^j:, fe5®;fer^4tcgBfp)bfct>(D$:fflV>5Ci:>eiS^# 

2 3 3 

^f)^. :^mmmxn. Ir/SiO /Si. Pt/Ti/SiO /Si^TJ^SRO/Pt/Ti/Si 

2 2 

2 

[0045] m2K^i-xoK. T^mm±\c, ±^&vfcmMi^^<f^'oxpzTmmmi^mtmm 
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[0046] *^siMT*f*. pzTmm^mm't^^:^m^^iy^'p->^u—hmiz:nnfc 
[0047] Bisti. pzrmmcDi. 5vmm(D]}—^mm^^m iAXra) icM-r^^y^mmt 

F^ii^s^^u. 8E-3m^(DB#. 2. oE-jxh-^fc^K p^Mmmm^±^<-t^tm 

«Sr$f?t^:;^^<-t-5^. V— i^«M^^}i_b#U f^MSMa^^S. 2E-2m^(DB#, 
1. 7E-7A/cni^-Cfcofc, 

[0048] El4tvi, PZT-#fli(02. OVR];!jp0t(^^^^ste«#^^ic^-rs:jy^?Si4>fl::#^<D 

P^m.m:mmt^2. lE-2m^<Z)0#,*:^m48MC/cm^^^UfCc 
•ff:^^m\^^WL^m\^f^\^m. 2. 2VT-fc<9.4. 8E-3m^OB#, 1. 90YX^^fz.f)^ 

. p^mm.mmki^^<-r^tm<>\^. p^m.m^mt^2. iE-2m^(Z)^, */J^{^^l. 7v 

5. 2E-2m^(DB#, 1. 83V-efcofcio 
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[0050] ±iBLfcij:9f-. m.^x^hmmat.mm^i^^x\^^fi:\^^7!>\ :^mmxm^^^x^^j:^ 
v^5o ^<D^(Dm<-U(D^mmi^^^t^i^^-^^f^miz^-^vx\^^^tn^hfix 

t>^m(^^^\^±^'^^fMa^.mtL.xmcmPt^:^izmt^^^u^\^fcm 
•A^x^^mmKi^fc^mm^^^^^^ri^^'^—^u—h^mvxRjt^M^mAv 

mmm 3 

[0052] :^mmwm-i. FZTmmwmm-r^mm)S^Ap\^i^^mz-D\^^x^7!^^^o 
[0053] met^. pzT-^^(^i. 5vwi}m(7:)])—^mm.^mizM-r^m^:ff^p^^<D^mA 
:ff:^mm<Dmmmmw\^i^^^^7r:-ro ^(Dm-^. mmmm.w\^no. 5-95%^ 

[0054] b/5>L. El7{^^-r<t5i-> PZT^M(DXRD?|iJ^j^mTii. Ml^?jg»fiJ'^5%(|ll 

L-TV^fCo ia7(7)^'^,Pb/(Zr+Ti)=l. 15T'fc6c K8t;i. XRDaiJ^(vlj::5PZT 

^ii(D-t--<T(Dga|p] 5tt OPZT(l 1 1 )3fi^gflJ'^ i;i>PJ--t-§^^^;i:f 

[0055] ^:lx\ :^mmmxns mm^^(D^mmf^mxm^^^m^^^^^(Dmmi^mp] 
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[0056] mete. pzT^j^oi. 5vmam(Dv—^mm.^mi^M'r^wmmmmmmm^ 
[0057] miofc, pzT^i^o2. ov^;<]p0#c^^^stemw^^{;iM-r5ia»is^m*fE» 

[0059] BI12. 13. 14tC. PZT^jg^tDl. 5VRl^JPB#cDy— PZT^I^(7:)2. OV 

itmm^^j:\^^m^tit^^t. ±x(DmmmAn\^(o. 5-95%) (c^lt. m- 
[0060] :^mMmxn. ptmm±Kj^m^fitiPZTm^^'m^-Dh^x^m^^i^i^'t^ 
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Pt/Ti/SiO /'SiS^g^>ffiV^fCo 
2 

[0061] . ¥-gfifeM^LT. mmmmm^^Woti^xmmzfti^^^mmvfc. m 

15{C, mhfltcPZTmfM(DXRr>m'^'^^^m-ro Pb/(Zr+Ti)=l. 15(|g|15>t> 

^fi^^m^tltZo -Sfc, Pb/(Zr+Ti)=l. 80mi5'^(Dh)(Dmn. PZT^tiypf.:^ 
^hMW^mBl^tltio UlieiC, XRDgSS/NVni^nrtSf iJ-^i-^^i-^Pb/CZr+T 
OmMK^fe^t^^^-To Pb/(Zr+Ti) = l. 80iii_bT1i. PZT(D;^^tCl@aiR];dS^i|iJ$n 
fco /cfcL> wti.p5C)PZT^1ia^Ji^SJ-y-i5'«?Sit^S:5S;/^#<, 3aflffi#tt;6S# 

^it^^'fb^iirT^i^bfcio :L(D^mm(D±iz^ mmmmm^9i%. j^ioonm 

[0063] 11117^^. XRDetit^>Vni5'cirt@fiJ^(;i^-f-5^93ffijiPb/(Zr+Ti)*Mfe#'[4 
tr^-To Pb/(Zr+Ti)=l. 69U±XPZTmmn%hnX\i^^:it^m 

[0064] miStC, 5><^Sls«W^>St^^i-5^SSjiPb/(Zr+Ti)m^^fe#'l4^^-ro ^ 

Pb/(Zr+Ti)m^C0if*D<t*(c:ii;!]PU. Pb/(Zr+Ti) = l. 7 
5-Cft:*:ffi52M C/cm^^^UfCo ^tLiii±Ti^. ^ffiStem#^Sf*^^;6^Jc^^ 

[0065] i^i9{c. s^mmamBi^M-i-^^mmph/^iZT+Tim^i^^^^Tj^iro 
mnrnt. Phy^(ZT+Timf^(DmiJutm^m'Pu Pb/'(zr+Ti)=i. 75-rr*/jN 

{iti. 56V^^b. 1. 75^@^6^M^;i>tc:±#b/Co 
[0066] cmb<^^mJ:'9. Pb/(Zr+Ti)=l. 69*>^1. 82^-^(Dffi-C'PZT^tB^5#^tt 
T*3i9, Pb/'(Zr+Ti)=l. 93-^«PbOOSM«^:a5^lfcUTV>:5i*iffly$tt§o 

5 

[0067] ^^WljTit^ SrRuO (SRO)S^±tC^M^tlfc:PZT^^i|#i4tc:M-r6^*8 
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[0068] sRosfe{;i^ov>Tt). Pht^sRo^izm.W(.-r^::t7!)mm^tixm. :^mmmx 
[0069] m20K^ xRo^m^^^^^^rmm^KM-r^^mmphXiZT+Tm^^^^ 

2 

J;5t-^ Phy(Zr+Ti)mm<Dmi3ntthiZ.y<4r2^^TmP\^itm<i^U Pb/(Zr+T 
i)=l. 31&.±X'\fv2}iZfj:^tCo 

[0070] 11121 ^mRmn^mmi:iM'r^^mmphX(ZT+Tim}^^^'\^^^-r, ^ 

Pb/(Zr+Ti)m^cOiiSP^<!r'b(Cii*Pb. Pb/(Zr+Ti)=l. 3 

[0071] m22K, ^mmmmj^icM-r^^mmphXizr+Timi^i^^^^^-ro ^^m^ 
mmm\-t. phyuT+Timi^<Dmi}uttuzm'p\^. pb/(zr+Ti)=i. si-es/j- 

fltl. 41V^^bfCo 
[0072] Ill20-22^>fe, Pb/(Zr+Ti)=l. 31i^Jl_h-(?PZT^+B;as#f,tl. 

WbT. V—^mmmm-d^:k^<ti:^:Lt-^^mx.hti^. ^:lx\ |g]20-22(c^i-j;5 

pby^/^^^i^^in^iif^^ijfflbT, ^-jST^fiPb^^^uTjgj^^m-r5<t5i--r 
[0073] ^v^■x?. ^:^mmtm&itvxp^m(Dm^j:^m^^m\^\ ±t&mmmi^n-oxpz 
25mmxh^m^(DMm\^Mmmmtu^-§::^t(Dm^^7sk'ro 

[0074] (^1) 
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(mm) 


SH^I^g 10.2 mm 


SBU'l^tl 2 5 mm 




f*3li^DSH(m^) 


4 0 
15 0 
6 5 0 
12 5 0 
16 2 5 


1 . 2 8 E- 0 3 
4. 8 0 E- 0 3 
2 . 0 8 E- 0 2 

4. 0 0 E- 0 2 

5. 2 0 E- 0 2 


3. 1 4 E- 0 3 
1 . 1 8 E- 0 2 
5. 1 0 E- 0 2 
9. 8 1 E- 0 2 
1 . 2 8 E- 0 1 



[0075] :ff:^^mt^^t\^x±mm^mpLfcmmmmmm^m\r^xpzTmm%:mmv 
[0076] ±^tmmi^vx'^htifcPZTmmi:i-^\^^x^ 13241^2. ovmn^co^m^u 

[0077] mi\^mm<Dnmmmmm.(D~mm^\^7fi-tmmmo 

[iEi3]pzT-^mcDi. 5vmvi^^(D^)—^nMmm^i^'t^^^^mm\L^^(D^&M 
[Ei4]pzT»M<D2. ovmm(D^^ms.mmMmmz.M-r^:ff^f^mt^^(Dp% 
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mi3]pzTmm(D2. ovmm(D^^mRmmMmmi^M-r^^mmmmmmm 

[El 15]PZT^M(DXRDaiJ^lllo 

[iai6]XRD3S£|/-?-rni5^aT=rafiJ-a'J->ti-SPb/(Zr+Ti)m^^fe#'l4^^-f-i/7'7 

o 

[|11173XRD3Si^^-^^n:^'nrtaiiJ'a^tC^-r5lllS8®Pb/(Zr+Ti)m^^fe^14^^ 

[|gi8]5>^Sfem^^^{C^i-S:^^JiPb/'(Zr+Ti)m^^#'f4^^-rj5^7:7, 
[Ell9]:5>@l&^Pmffi{c>Pj-i-6— jlPb/(Zr+Ti)M^^#'l4<lr^-ri5^^:7 
[El20]XRD5SS^-^-rai57nrtBfiJ'^lC^i-^^UWSPb/(Zr+Ti)mfife^#'t4^^ 

[iii2i]^^s^m#^^t-M-r5^sajiPb/'(zr+Ti)a^^#'i4^^-ri/7:7o 
[iii22]5)-^«&?pmffit-*f-rsin»®pb/(zr+Ti)m^fe#'i4Sr^i-i5^^:7„ 

[|ll23]PZT^mcDl. 5V^APB#(Dy-i^mi5ft^^S(vlM-r6;^f^iS'l4'fb^^<DrtM 
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[0078] 1 %^WWy^7-J>^ la 

6 7 ^^b^ 

7a Ji;;|sf#^|&gp 8 saw 
s 

[0079] 0j j:^}^ . Bf \cfi:^xofim.\\:.is^m.^n^^m V ^TAfefii-r 
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[2] mitmnmmmn^^itvtcf^.m:^:^. ^^VT:^^Rxj^mit:^^^^y^m^^x 
m^u'^h^fcm^:^::^^i^^:7-^u-h^m\.x^tmn.n^^mwxh^Rjt^ 
^p^i^mm^MMmmm±i^^^\.xR}t^^'^.mm±i^mmmm^mi^-r 
5;fe'mi^*5VNT. t.-rmm^:ff^^m\^^xiy—h*mt\.x(D^mm^j^mu t«>cv>-c 
^^mm(Dm'^x^m\^^mit:ff:^m.mm^^mi-^mi-^:ff:^^m^^xm=:.m i ^ 

-:^\---ht<Dm{mi-fhnfz^:^ff^mt^^^mL.xR}t^^\H\mf^i-^:^t^w 

[5] ft ^^4tciE«cDMit;^&-cfcoT. m^^mmt^^t^^. ^y^^-^u-h^m 

fi?>^m\mw^tix\^^^^ti:wmt-t^mitmmmm7^:^mo 
[6] m:^m5i,znim(Dmm:}7^xh-^x^ tM^^^mt^m7!)mn^:^<Dim\:.. 
^^±c^j:\^^um^^hmn^:^<Df^m^m:Lh^i:\^^umi^x(DmmKmw^tix\^^^ 

[7] m>^m-6(D\, ^■rtii!}^iz.^m(Dmm:ijmxh^x^ mit:ff:^tvx^ mm. 

2 2 

[8] mimx—i(r>\ ^-fi\AAz.^msom^-)3^^x-h^x. ^^vT:i^~p^t\.x. ^m. ^ 
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Ru. MgO. SrTiO , IrO . RuO . SrRuO , RULaNiO ^^hm^t^fcU^^^bti: 

3 2 2 3 3 

iO , TiO . Al O , Ta O , MgO. ZrO , HfO . (Ba,Sr)TiO . S:tJ«SrTiO 

222325 22 2 3 

mittifc'^mnmm^mit<\^. PbCZr.TOO . SrBi Ta O . RXJ^Bi Ti o t^hm 

3 2 2 9 4 3 12 
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